Stroke rehabilitation has concentrated on patient-focused intervention, which has reduced the level of disabilities and has increased the number of stroke survivors being managed at home by caregivers. This study was aimed at determining the level of strain experienced by the caregivers of stroke survivors and the quality of life (QoL) of these caregivers. The QoL and caregiving burden among informal caregivers of stroke survivors seen at the physiotherapy outpatient clinic of two hospitals in south-western Nigeria were documented. Participants completed the Personal Wellbeing index for QoL measurement and Modified Caregivers Strain Index for measurement of Caregivers Burden Score. A total of 130 informal caregivers of stroke survivors participated in this study. The mean age of caregivers was 41.1 AE 14.0 years, while that of stroke survivors was 60.4 AE 10.9 years. Among the stroke survivors, 75 (57.8%) were female, whereas 74 (56.9%) of the caregivers were males. The results showed that caregivers' burden was inversely correlated to their QoL (p < 0.001). The lower functional status of the stroke survivors, as recorded by modified Rankin score and Barthel Index, was significantly associated with lower QoL and higher caregiver strain index of the caregivers.
Introduction
Stroke remains one of the major chronic illnesses worldwide that health care organizations will need to address for the next several decades [1] . Unlike other disabling conditions, the onset of stroke is sudden, leaving the individual and the family ill prepared to deal with its consequences [2] . Informal caregivers (spouse, child, child-in-law, or close friend of the person in need of care) are the backbone of services provided to surviving stroke patients [3] , and the service rendered by these caregivers exposes them to adverse effects that might threaten the recovery of stroke survivors [4] . Hung et al [4] reported that 46% of caregivers were under strain 3 months after the stroke, and 43% of caregivers were under strain 6 months after the stroke event.
Stroke rehabilitation has concentrated on patientfocused intervention, which has reduced the level of disabilities and has increased the number of stroke survivors being managed at home by caregivers [5] . Studies have shown that caring for a stroke survivor, especially those with a disabling condition, places an undue strain on the caregivers, which may in turn reduce their quality of life (QoL) [4, 5] . This may also threaten both the sustainability of home care and the recovery of stroke patients. Although physicians and health care professionals are advised to maximize the well-being of both patients and caregivers [6] , less attention is paid to caregiver strain compared with patient outcomes. Caregiver strain can be perceived differently depending on the characteristics of both the patients and the caregivers, and of the social service setting [7e12]. In addition, as a consequence of the changing coping abilities of the caregivers and functional status of the patients, the impact of caregiving can be different at different times [8, 13, 14] .
Studies investigating the interaction between patient's characteristics, caregivers' attributes, and support mechanisms that eventually determine the burden of care and QoL experienced by the informal caregivers are scarce. This information is important because strategies directed at informal caregivers are likely to be more successful if they target modifiable determinants of the caregiving burden and address specific caregivers' needs [15] . This study was aimed at determining the level of strain experienced by the informal caregivers of stroke survivors, the QoL of these caregivers, and the relationship between the level of burden of care and QoL.
Methods

Study design
This study was a descriptive cross-sectional survey, documenting QoL and caregiving burden in informal caregivers of stroke survivors seen at the physiotherapy outpatient clinics of the Federal Medical Centre Abeokuta, Ogun State and the Ladoke Akintola University Teaching Hospital Osogbo, Osun State both in south-western Nigeria. Ethical approval was obtained from the Health Review Committee of the Federal Medical Centre Abeokuta.
Participants
The sample size was determined using data from a previous study [5] , where the standard deviation for the caregivers' burden score in a similar population of stroke survivors' informal caregivers was 13.0. Assuming an alpha of 0.05 and a beta of 0.10 and a two-tailed test with a difference of 5.5 of the standard deviation, it was necessary to involve at least 118 participants in this study.
Participants in this study were selected through a purposive sampling technique after meeting the inclusion criteria for participationdthe stroke survivors have had the stroke for a minimum of 6 weeks and the caregivers were involved in taking care of them for a minimum of 10 hours per day. Consecutive stroke survivors were recruited after their informed consent and those of the primary informal caregivers were obtained.
Informal caregivers were spouses, children, and relatives of the stroke survivors who were rendering unpaid services.
Data collection procedures
Two trained interviewers obtained the necessary information from the stroke survivors and their caregivers, using a structured questionnaire. Participants were asked to complete the Personal Wellbeing index [16] for QoL measurement and Modified Caregivers Strain Index [17, 18] for measurement of Caregivers Burden Score (CBS). The Barthel Index [19] (range 0e100) was used to determine the functional status and the Modified Rankin Scale [20] (range 0e6) was used to indicate the level of disability. Sociodemographic and stroke-related clinical information was also obtained using a specially designed questionnaire.
Statistical analysis
The descriptive statistics of frequency distribution, mean, and percentages were used to summarize the demographic data and stroke-related histories of the stroke survivors and their informal caregivers. Independent t tests were used to compare the QoL and CBS among patients with different sociodemographic and clinical characteristics of the stroke patients and caregivers (e.g., sex, age groups, duration of stroke episode). A correlation analysis (Spearman's rho) was performed to examine the relationship between QoL and CBS of the respondents. Finally, a stepwise multiple linear regression analysis was performed to investigate the association of the sociodemographic and stroke-related clinical variables with QoL and CBS.
Results
A total of 130 informal caregivers of stroke survivors participated in this study. The mean age of these caregivers was 41.1 AE 14.0 years, whereas that of the stroke survivors was 60.4 AE 10.9 years. Among the stroke survivors, 57.8% were females whereas 56.9% of caregivers were males, with most caregivers being children (44.6%) of the stroke survivors. Table 1 shows the sociodemographic and clinical characteristics of the stroke survivors, whereas Table 2 shows the sociodemographic characteristics of the caregivers. The mean CBS for the caregivers of stroke survivors was 14.6 AE 6.7 (range 0e24), and their mean QoL score was 62.4 AE 17.1 (range 0e100). The mean Barthel Index score for the stroke survivors was 62.5 AE 27.4 (range 0e100), and 56 (43.1%) of the stroke survivors had a modified Rankin score of 3, indicating a moderately severe disability.
Caregivers burden was inversely correlated to their QoL (r Z À0.434, p < 0.001). Table 3 shows the association between QoL/CBS of caregivers and the sociodemographic characteristics of the caregivers and stroke survivors. Younger caregivers had significantly higher QoL scores and lower CBS (p < 0.05). The female caregivers had significantly higher QoL scores than their male counterparts (p Z 0.020), and the self-employed social class had the highest CBS (p Z 0.030). The single caregivers and caregivers of those who had a stroke onset less than 6 months had significantly higher QoL score (p < 0.05). The lower functional status of the stroke survivors (as recorded by the modified Rankin score and Barthel Index), was significantly associated with the lower QoL and higher CBS among their caregivers (p < 0.05), as revealed in the bivariate correlation analysis ( Table 4 ).
The main predictors of the caregivers' QoL and CBS were investigated using multiple regression analysis. The regression model for predicting CBS was significant (F Z 8.809; p < 0.001, R 2 Z 0.521), with greater age of the caregiver (p Z 0.010) and lower functional status of the stroke survivors (p < 0.001) being significantly associated with higher level of CBS (Table 5) .
A second regression model was used to predict the QoL of the caregivers ( Table 6 ). The overall model was significant (F Z 9.887; p < 0.001; R 2 Z 0.550). Younger age of the caregivers (p Z 0.015) was identified as a significant predictor of higher QoL of the caregivers. In addition, older age (p < 0.001), female sex (p Z 0.025), and higher functional status of the stroke survivors (p < 0.001), and shorter poststroke duration (p Z 0.048) were significantly associated with higher levels of QoL reported by caregivers.
Discussion
The aim of this study was to gain a better understanding of the QoL of informal caregivers of stroke survivors as well as the interrelationship between caregivers QoL and various sociodemographic and clinical characteristics of both stroke survivors and informal caregivers. In particular, we sought to identify the relationship between the informal caregivers' QoL and the burden of care as reported by these caregivers. We premised our study on the hypothesis that the task of caring for stroke survivors could have a significant impact on the QoL of the caregivers.
Association between sociodemographic characteristics and CBS/QoL of informal caregivers
The informal caregivers in this study were younger than those reported by Morimoto et al [21] and McCusker et al [22] . They were, however, older than the participants reported in the study of Akosile et al [23] . A greater percentage of the caregivers in Morimoto et al [21] and McCusker et al [22] were female and/or spouses of the stroke survivors [21, 22] , whereas in this study there were more male caregivers, similar to Akosile et al's report [23] . The children of the stroke survivors constituted the highest percentage of the caregivers also as documented by Akosile et al [24] , which explains why the caregivers were significantly younger than the stroke survivors (Table 3) . It is noted that female and single (unmarried) caregivers had significantly higher QoL than their male and married counterparts, especially if the stroke duration was shorter than 6 months. However, being a single female caregiver had no significant influence on the strain index. A cultural reason was adduced to this finding. In most African settings, women are brought up to accept caring for loved ones as a "basic and normal role". Therefore, caring for a stroke survivor irrespective of the level of burden would be taken in its stride, although it exerts a significantly adverse influence on their QoL. A similar study in Nigeria also reported adverse effects on the QOL of relatives who were women [23] .
Furthermore, caregivers' age had a negative correlation with their QoL. Older caregivers had significantly lower QoL scores, in line with previous findings by Choi-Kwon et al [8] . Akosile et al [23] stated that caring for stroke survivors in Nigeria seems to have adverse effects on the QOL of older relatives. The patients' ability to survive a stroke and caregiving for stroke patients are complex and multidimensional activities. It is imperative to eliminate some of the extraneous factors that have influenced the caregivers' QoL. We therefore investigated the influence of social class and educational level of the informal caregivers on their QoL and found no significant relationship. However, social class was significantly related to burden of care with the self-employed caregivers having significantly higher burden. This is understandable because the time spent in caregiving invariably reduces the time spent on their jobs.
Association between clinical characteristics and CBS/QoL of informal caregivers
Stroke survivors' level of disability and duration of the stroke had a significant influence on the QoL of caregivers. Specifically, longer stroke duration and more severe disability were found to be significantly related to lower QoL scores in informal caregivers. Caregivers thus tend to have reduced QoL as the days progressed, but a longitudinal study is required to prove this hypothesis. This, however, contrasted with the findings of Akosile et al [23] , whose study did not reveal any association between caregivers' QoL and duration of occurrence of stroke episode. This difference may be a result of usage of different tools in measuring QoL: Akosile et al [23] used the SF-12, which measures health-related QoL, whereas in this study we used a more generic tool (Personal Wellbeing index) to assess QoL because our focus was not just on the caregivers' health. Osberg et al [25] also showed that patients' disability at admission and length of hospital stay were significantly related to patients' and informal caregivers' QoL. A more severe disability also resulted in increased care burden and correspondingly lower QoL [23] .
Relationship between CBS and QoL of informal caregivers
The burden suffered by informal caregivers in the course of taking care of stroke survivors was evident as the CBS indicated that they had a high burden of care. Akosile et al [23] reported a similar finding as evident in this studydthat an inverse relationship existed between the CBS and the QoL of informal caregivers, suggesting that an increased 
Clinical implications
Older age of the caregivers (>35 years) and lower functional status of the stroke survivors were independently associated with higher level of caregiver burden. Additionally, older age of the caregiver, younger age, longer poststroke duration, male sex and lower functional status of the stroke survivors, and the duration of stroke episode were also significantly related to lower level of QoL reported by the caregivers. The outcomes of this study present professionals with the need to pay attention to the CBS and QoL of caregivers, especially for those who possess the characteristics mentioned above. Professionals should recognize the input of caregivers and acknowledge the burden of caring for stroke survivors may impose on them. A correct interpretation of the interrelationships between QoL and the sociodemographic and clinical characteristics of both stroke survivors' and caregivers may assist the professionals in drawing up a holistic rehabilitative program that is both patient-and caregiver-centred [26, 27] .
Limitations of this study
The data from this study may be subject to Berksonia's bias (a type of selection bias) [28] as the respondents were all caregivers of stroke survivors who presented in the hospital with specific complaints; hence, they are expected to experience a certain level of caregiving strain. In order to make generalizable conclusions, a population-based study using a random sampling technique will be recommended to explore the CBS/QoL of caregivers of stroke survivors at other meeting points apart from the hospital. This may give a more objective description of their CBS/QoL. The crosscultural adaptation of the Modified Caregivers Strain Index and Personal Wellbeing index was assumed in this study. This presents a major limitation when comparing the concept of caregivers strain and QoL in different cultures as the respondents' understanding of the questions might vary. This bias was minimized by ensuring that the interviewers were trained in the questionnaire administration, and the questionnaire was translated into the local language of the study location with forward and backward translations.
Conclusion
Caregivers of stroke survivors had moderately low QoL and a high level of caregiving burden. Targeted interventions such as a stroke support group during which caregiving training could be acquired may be a necessary prescription to alleviate the burden on caregivers and improve their QoL; however, this will require further study. Caregiver strain and its related factors should also be given adequate attention during interventional therapy. 
